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GEOMAGNETIC FIELD LINE DATA FOR THE 
NOVEMBER 12, 1966 TOTAL SOLAR ECLIPSE 

INTRODUCTION 

The total Solar Eclipse of November 12, 1966 is of considerable interest for 
ionospheric studies. The path of the total phase sweeps through the geomagnetic 
equatorial region and through the equatorial anomaly in areas where ionospheric 
and geomagnetic observatories are located, o r  where temporary observations 
can easily be arranged. 

Geomagnetically conjugate observations should be of special interest, in 
particular, for studies of phenomena involving plasma flow and wave propagation 
along field lines. The following tables with data on field line geometry were 
prepared to facilitate planning of such experiments during the eclipse. 

For the numerical calculations, a modified and implemented version of 
McIlwain's INVAR code* was used, which, retaining the characteristics of con- 
trollable accuracy and speed of INVAR, gives all the additional information such 
as conjugate intersects, equatorial points, total arc lengths, etc., without re- 
quiring a second line tracing. The geomagnetic field expansion used is that 
given by Cain et aL1, updated to November 1966. Computing time per field 
line on the IBM 7094 is of the order of 0.5 see. for L < 2. The code used here 
is available on request. 

EXPLANATION OF THE TABLES 

Columns in Tables I-IV are self-explanatory. The "origin" of each field 
line is taken at the instantaneous position of the central point of the total phase 
at  300 Km altitude (Table I), and at  sea level. In Tables 111 and IV, the origin 
is taken at  the northern and southern limit, at sea level, respectively. Data on 
the eclipse are those published by J. S. Duncombe2. West longitudes are nega- 
tive, total field intensities are given in Gauss, altitudes and arc  lengths in Kilo- 
meters. McIlwain's L parameter3 is given in earth radii. "Equator" is the 
point of the field line at which the total field intensity is minimum (this is not - 
the dip equator, which may differ in latitude as much as 3-4 degrees). The 
"conjugate intersect'' is the intersection of the field line with a level of constant 
altitude, equal to that of the origin (300 Km in Table I ,  sea level in Table II). The 
conjugate intersect is not computed when the origin is within about 1000 Km of 
the geomagnetic equator. 

*Distributed by Dr. C. McIlwain, University of California, San Diego. 
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The map in Figure 1 shows the path of the total phase and the corresponding 
conjugate intersects, at an altitude of 300 Km. An inspection of this graph leads 
to the following remarks: 

a. The phase of maximum duration occurs just in the South American 
Anomaly of the inner radiation belt, i.e., in the region where the steady, 
low latitude, electron precipitation is maximum%5. 

b. The passage through the equatorial anomaly (supposed at the conjugate 
intersects of the field line reaching out to about 800 Km altitude at i t s  
equatorial point) occurs not far from Porto Alegre (Brazil), with a con- 
jugate intersect close to Paramaribo (Surinam). 

c. During the late stage of the eclipse, the conjugate area approaches 
northern Europe. 
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